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Description 



Coupling device for three bus systems 



The present invention relates to a coupling apparatus for data 
buses having a first connecting device for a first data bus, a 
second connecting device for a second data bus, which is not 
the same as the first, and a data processing device, which is 
connected to the first and the second connecting device in 
order to allow data to be interchanged between the data buses. 

In numerous applications, there is a requirement to couple 
different bus systems. In this context, a distinction 
frequently has to be drawn between standard data and safety- 
relevant or security-relevant data for data transmission 
between the bus systems . 

So-called links are used, as is known, for coupling different 
bus systems. However, these links are not configurable. 
Furthermore, input /output assemblies (I/Os) must be connected 
to one of the two bus systems in order to input and/or output 
data directly. This results in additional costs, reduces the 
reaction times, and loads the computation power of the 
programmable logic ' controllers (PLCs) '. These disadvantages 
affect in particular assemblies for safety-relevant or 
security-relevant data, since correspondingly fast reaction 
times are required there. 

The object of the present invention is thus to propose a 
coupling apparatus for bus systems, in which it is possible to 
input and output data in the immediate vicinity of the 
apparatus without significantly reducing the system reaction 
times or significantly loading the system. 

According to the invention, this object is achieved by a 
coupling apparatus for data buses having a first connecting 
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device for a first data bus, a second connecting device for a 
second data bus, which is not the same as the first, and a data 
processing device, which is connected to the first and the 
second connecting device in order to allow data to be 
interchanged between the data buses, as well as a third 
connecting device, which is likewise connected to the data 
processing device, for a third data bus, which is not the same 
as the first and second data buses, so that data can be 
interchanged between the three data buses . 

The invention thus makes it possible for a central module to 
access data from three or more bus systems. 

The coupling apparatus according to the invention is 
advantageously configurable. In particular, this allows a 
configuration process which makes it possible to distinguish 
between data which is intended to be transmitted between the 
bus systems. In particular, the coupling apparatus can be 
configured in such a way that the data transfer between two or 
three of the data buses can be controlled as a function of the 
semantics of the data to be transmitted. For example, this 
means that it is possible to configure the transmission of 
standard data differently to that for the transmission of 
safety-relevant or security-relevant data. 

The first data bus to which the coupling apparatus is connected 
may be a so-called Profibus. The second data bus may, for 
example, be an AS-i bus. 

The third data bus to which the coupling apparatus according to 
the invention can be connected may be a peripheral bus, to 
which input /output modules can be connected. These modules are 
data to be input to and output from the link. The input /output 
modules may be linked to the other data buses by means of the 
link and the coupling apparatus. However, the third data bus 
may also be used 
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in order to connect a plurality of coupling apparatus to one 
another. 

A monitor for monitoring the configuration settings and/or the 
data transfer can be integrated in the coupling apparatus. In 
particular, the monitor is intended to identify and further 
process safety-relevant and security-relevant data. 

The present invention will now be explained in more detail with 
reference to the attached drawings, in which: 

Figure 1 shows an outline circuit diagram of a coupling 

apparatus according to the inventions- 
Figure 2 shows a data flowchart of a coupling apparatus 

according to the inventions- 
Figure 3 shows a data flowchart of a coupling of a plurality 

of fieldbus systems; 
Figure 4 shows a data flowchart of a coupler with input/output 

assemblies ; 

Figure 5 shows a data flowchart of a coupler for two fieldbus 
systems without any further circuitry; and 

Figure 6 shows a configuration example on the data flowchart 
shown in Figure 4 . 

The exemplary embodiments described in more detail in the 
following text represent preferred embodiments of the present 
invention . 

As shown in Figure 1, the coupling apparatus according to the 
invention and the data coupler 1 according to the invention can 
be connected between two fieldbuses Fl and F2 . Furthermore, the 
data coupler 1 has a connection to an internal peripheral bus 
P. The data coupler 1 can be configured via the internal 
peripheral bus P for data transfer between the fieldbuses Fl 
and F2 and for data transfer between the peripheral bus and the 
fieldbuses . 
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Figure 2 shows the data flow which is possible between the 
three buses Fl, F2 and P. In addition to standard data 
safety-relevant or security-relevant data F can also be 
interchanged via the data buses. In this case, the safety- 
relevant or security-relevant data and/or standard data can be 
output on the buses Fl and F2 via an output unit to the 
peripheral bus, and/or safety-relevant or security-relevant 
data and/ or standard data can be read in via an input unit from 
the peripheral bus, and can be passed on to the buses Fl and/or 
F2 . 

Figure 3 shows the coupling of two fieldbus systems Fl, F2 and 
Fl*, F2* via the peripheral bus P. For this purpose, a first 
data coupler 1 and a second data coupler 2 are connected to one 
another via their peripheral bus interface. In consequence, all 
four fieldbuses Fl, F2 , Fl* and F2* can interchange standard 
data S as well as safety-relevant and security-relevant data F 
with one another. In this case as well, the two data couplers 1 
and 2 can be configured as required for data transfer of 
standard data and safety-relevant or security-relevant data. 

Figure 4 shows the data flowchart for one particularly 
preferred configuration. The data coupler 1 is connected via 
the peripheral bus P to a plurality of input/output assemblies 
3, 4. Information can be output from the other buses or input 
to them via these assemblies 3, 4. An appropriate configuration 
allows not only the definition of the data as mentioned above, 
which is transmitted between the connected data buses, but also 
allows individual in-situ processing of the data. With an 
appropriate hardware and software configuration, safety- 
relevant or security-relevant data can also be transmitted 
and/or processed. 

The direct connection of the input/output assemblies 3, 4 via 
the peripheral bus P to the data coupler 1 means that there is 
no need to connect such assemblies to the fieldbuses Fl and F2 
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in the vicinity of the data coupler 1. This makes it possible, 
for example, to reduce the load on the PLC of a Profibus. 

Figure 5 shows the data flowchart for a pure coupler by means 
of which the fieldbuses Fl and F2 are coupled. The data 
transfer between the two buses can be provided via the 
configurable data coupler 1 as in the previous exemplary 
embodiments. No further input/output assemblies are provided in 
this case. 

As the above exemplary embodiments show, a plurality of bus 
systems can be coupled very flexibly according to the 
invention. Furthermore, the system costs can be reduced, since 
the wiring complexity is reduced. 

In addition, the reaction times of the system according to the 
invention are shortened, since no input/output assemblies are 
arranged between the data coupler and the PLC for a Profibus. 
Furthermore, the load on the PLC is reduced when no additional 
I/Os are arranged in the Profibus. In addition, the 
configurable data coupler allows a large number of different 
appliance variants to be set up with little effort. Examples of 
this, some of which have already been mentioned, include a 
single coupler, a coupler for safety-relevant or security- 
relevant data and configurable I/Os for safety-relevant or 
security-relevant data. 

Figure 6 illustrates one specific exemplary embodiment of a 
plurality of data buses which are connected to the coupling 
apparatus according to the invention. The data coupler 1 has a 
Profibus interface 11 to a Profibus as a fieldbus Fl, and an 
AS-i master 12 as an interface to an AS-i bus as the fieldbus 
F2 . The Profibus interface 11 and the AS-i master 12 are 
connected to one another via a link 13. An extension or 
peripheral bus interface 14 is used for connection of the data 
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configuration unit 15. The data coupler 1 also has a monitor 
16, which can be used to monitor the configuration and/or the 
data trans f er . 

An input module II and an output module 01 as well as a PLC 5 
are connected in a known manner to the Profibus Fl . An input 
module II and an output module 02 are connected in a similar 
manner to the AS-i bus F2 . Furthermore, an input module 13 and 
an output module 03 as well as a diagnosis unit 6 are connected 
to the peripheral bus P. The components located on the 
peripheral bus P can be configured via the data coupler 1. 

Thus, in addition to a Prof ibus/AS-I bus link with an internal 
communication interface, the coupling apparatus according to 
the invention makes it possible to provide a pure AS-i safety 
or security monitor with an internal communication interface 
for connection of further I/O modules, with any desired number 
of outputs- Furthermore - as has already been partially 
described above - the coupling apparatus according to the 
invention makes it possible to provide AS-i safety or security 
monitors with an internal communication interface for 
connection of further I/O modules and with a Profibus 
connection as a configuration interface and diagnosis unit, or 
with an AS-i connection or with a Prof ibus/Prof isaf e and AS-i 
connection. The so-called Prof isaf e also allows the 
transmission of safety-relevant or security-relevant data. 
Finally, the coupling apparatuses according to the invention, 
which each have at least three bus connections, can be used to 
produce data networks with any desired number of bus systems. 



